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DETAILED ACTION 
Response to Arguments/Amendment 

1 . Applicant's argument, see page 1 7 of the response, filed 4/19/2006, that It does not 
appear that the office action addresses a step "etching the Tl layer to form a TlOx", is 
persuasive. A new ground(s) of rejection is discussed below to properly address the 
claimed step as recited in claim 1 . 

Applicant's arguments, see page 18 with respect to the rejection of claim 51 under 
35 U.S.C 103(a) over Yamazaki (US 6,004,8310 and Umezaki et al (US 4,288,283) 
have been fully considered and are persuasive. The rejection has been withdrawn. 
The applicants also argue that the non-oxide metal portions of Yamazaki et al. remain 
and are not etched as recited by independent claim 1. This argument Is unpersuaslve 
because It does not commensurate with the scope of claim 1 because claim 1 does not 
require that "the non-oxide metal portions are etched". Since Yamasaki discloses a step 
of exposing the remaining Tl portions (106) of the Ti to an acidic electrolytic solution to 
recede/remove the electrode/TI portion during an anodic oxidation step to form TiOx 
pattern (col 4, lines 12-40; fig. 1(B), 1(C)), the step reads on the claimed step of " 
etching the Ti layer to remove remaining Ti metal portions of the Tl layer " as recited in 
claim 1 

Claim Rejections - 35 (JSC § 102 

2. The following Is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis fpr the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claim 15 is rejected under 35 U.S.C. 102(b) as being anticipated by Yamazaki et 
a! (US 6.004.831) 

Yamazaki discloses a method for fabricating a thin film semiconductor device. 

The method comprises the steps of: 

forming an etching-subject layer 104 on a substrate (col 3. lines 15-17; fig. 1A) 
forming a Tl layer 106 on the etching-subject layer (col 3, lines 30-37) 
oxidizing a portion of the Ti layer to form an Tiox portion (col 4, lines 15-20 ) 
exposing the remaining Ti portions (106) of the Ti to an acidic electrolytic solution 

to recede/remove the electrode/Ti portion during an anodic oxidation step to form TiOx 

pattern (col 4. lines 12-40; fig. 1(B), 1(C)) , which reads on removing remaining Ti metal 

portions of the Ti layer to form a TiOx pattern 

etching the etching-subject layer using the Tiox pattern as a mask (col 7, lines 55- 

60) 

removing the Tiox pattern (fig. 2 shows that TiOx pattern 109 is removed ) 

Claim Rejections ' 35 use § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which fomis the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 

Claims 1-5, 13-14, 16-17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Yamazaki et al (US 6,004,831 ) in view of Umezaki et al (US 
4,288,283) 

Yamazaki discloses a method for fabricating a thin film semiconductor device. 
The method comprises the steps of: 

forming an etching-subject layer 104 on a substrate (col 3, lines 15-17; fig. 1A) 
fomning a Ti layer 106 on the etching-subject layer (col 3, lines 30-37) 
oxidizing a portion of the Ti layer to form an Tiox pattern (col 4, lines 15-20 ) 
exposing the remaining TI portions (106) of the TI to an acidic electrolytic solution 
to recede/remove the electrode/Ti portion during an anodic oxidation step to form TiOx 
pattem (col 4, lines 12-40; fig. 1(B). 1(C)) , which reads on etching the TI layer to 
remove remaining Ti metal portions of the Ti layer to fornn a TiOx pattern 

etching the etching-subject layer using the Tiox pattern as a mask (col 7, lines 55- 

60) 
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removing the Tlox pattern (fig. 2 shows that TiOx pattem 109 is removed ) 
Unlil<e the instant claimed inventions as per claims 1-3, 16, 17, Yamazaki fails to 

specifically disclose irradiating light on a portion of the Ti layer using a mask to fonri a 

TiOx pattern 

Umezaki discloses a method for forming a microscopic pattern comprises the step of 
irradiating UV light on a portion of the Ti layer using a mask to form a TiOx pattern (col 

3. lines 20-30) 

One skilled in the art at the time the invention was made would have found it obvious 
to modify Yamazaki method by irradiating UV light on a portion of the Ti layer using a 
mask to form a TiOx pattern as per Umezaki because Umezaki discloses that thick TiOx 
is obtained in executing the oxidation with UV light, it acts very effectively as a reflection 
reducing film ( col 3, lines 29-32) 

Regarding claims 4-5, Yamazaki discloses applying a HF solution to the metal 
electrode (col 7, lines 57-60) 

Regarding claims 13-14, Yamazaki discloses fomning the layer 104 of insulating film 
(col 3, lines 15-17) 

4. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yamazaki et 
al (US 6,004,831 ) in view of Umezaki et al (US 4,288,283) and further in view of Suguro 
(US 2001/0033023) 
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Yamazaki as modified by Umezki has been described above. Unlike the instant 
claimed invention as per claim 9, Yamazaki and Umezaki fail to disclose removing the 
TiOx pattern by using an etching solution having sulfuric acid 

Suguro discloses a method for manufacturing a semiconductor device comprises the 
step of removing a TiOx layer/pattern by using an etching solution having sulfuric acid 
(col 4, paragraph 00520 

One skilled in the art at the time the invention was made would have found it obvious 
to modify Yamazaki and Umezaki method by removing the TiOx layer pattern using an 
etching solution having sulfuric acid as per Suguro because Suguro discloses that hot 
sulfuric acid should better be used as an etching solution to remove TiOX film (col 4, 
paragraph 0052) 

5. Claims 33-36, 38 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 

Yamazaki et al (US 6,004,831) in view of Umezaki et al (US 4,288,283) 

Yamazaki discloses a method for fabricating a thin film semiconductor device. The 

method comprises the steps of: 

forming an etching-subject layer 104 on a substrate (col 3, lines 15-17; fig. 1A) 
forming a Ti/metal layer 106 on the etching-subject layer (col 3, lines 30-37) 
oxidizihg a portion of the Ti layer to form a Tiox pattem/metallic oxide layer and 

non-oxidized metal layer portion (col 4, lines 1 5-20, fig. 10 ) 

removing the non-oxidizing metal layer by immersing the semiconductor structure in 

an etching solution/first etching means (col 4, lines 12-17; fig. 10) 
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etching tlie etching-subject layer using the Tiox pattern as a mask (col 7, lines 55- 
60) ■' 

removing/etching the Tiox/metallic oxide pattem (fig. 2 shows that TiOx pattern 109 
is removed ) ' 

Unlike the Instant claimed inventions as per claim 33, Yamazaki fails to specifically 
disclose the step of etching the metallic oxide layer using a second etching means 

Umezaki discloses a method for fonning a microscopic pattem comprises the step of 
etching the metallic oxide using plasma etching/second etching means (col 3, lines 55- 
60) 

Hence, one skilled in the art at the time the invention was made would have found it 
obvious to modify Yamasaki method by adding the step of etching the metallic oxide 
using plasma etching/second etching means as per Umezaki because Umezaki 
discloses that only the exposed part of the TiOx film can be selectively etched and 
removed using a chemical dry etching (col 3, lines 43-51 ) 

The limitations of claims 34-36 have been discussed above 

Allowable Subject Matter 

6. Claims 1 8-24, 28-32, 40-55 allowed. 

The following is an examiner's statement of reasons for allowance: 
Regarding claim 18, the cited prior art of record fails to disclose or suggest a 

pattern fonning method comprises the step of etching the etching-subject layer using 
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the first region of the Ti02 layer as a mask. In combination with the rest of the 
limitations of claim 1 8 

Regarding claims 30, 55, the cited prior art of record falls to disclose or suggest a 
pattern forming method comprises the step of etching a portion of TiOx layer having a 
hydrophobic surface to form a hydrophilic TiOx pattern, in combination with the rest of 
the limitations of claims 30, 55 

Regarding claim 40. the cited prior art of record fails to disclose or suggest a pattem 
forming method comprises the step of forming source/drain electrode on the 
semiconductor layer using a third metal masking layer, in combination with the rest of 
the limitations of claim 40 

Regarding claim 51 , the cited prior art of record fails to disclose or suggest a method 
for fabricating a semiconductor device comprises the step of etching the Ti layer to 
remove the Ti making layer portion to fonn a TiOx pattern as a mask, in combination 
with the rest of the limitation of claim 51 



Conclusion 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Lan Vinh whose telephone nuinber is 571 272 1471. 
The examiner can normally be reached on M-F 8:30-5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nadine Norton can be reached on 571 272 1465. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Infomiation Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more infomnation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-9 1 97 (toll-free). 
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